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sIGMA XI ( 1 QUARTERLY 


City, Teseday, Decembe 
important of business: to be presented by. the 


: 
Pet Petitions for chart for 
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. George Washingt ‘University. 
Carnegie Institute of Technology. 
c. The University of Utah. Sa 


Be, 


. The State College of Oregon. ae 


chapter secretaries ‘early i in November. 


- Proposed amendments to the National Constituti 


chapter communicated to the President 

| Society 1 who shall refer i it to the Exe tee fo 

Whew the Petition n is ‘reported by the 
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4 sary for a charter. 


petitio for a charter for the establishment of an new w chap- 


ter shall be communicated to the President of the Society, who _ 
shall refer it to the Executive Committee for consideration. — lt a 
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clubs are urge 
be sent to 
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granted by a three-fourths v vote of the ‘Convention. i _ 

Add a new ar arti le “Article III,” as as 


4 


favorable action by the Comments of | 


the Society, and the Executive ‘Committee shall have power to 


— 
(Acceptance this ‘proposal will the 
of all articles following this a 


"Section 1 egular convention of the Society, consist 
_ ing of delegates from each chapter and from the alumni 


members of the Society, shall be held } annually a at such time 


—~- place a: as shall be determined b by the Executive Committee 
e and due notice shall be given to each chapter and to alumni 
_members through the official journal of the Society. 
tion 2. Delegates. (a) Each chapter i in good 


ing ‘shall be ‘entitled toa representation of ‘not more than 


three delegates at each convention. The members: of the | 
Alumni Committee shall ex- -officio be the delegates rem | 
nting the | alumni members « of f the Society. 
(b) The The delegates “representing ‘any c be 
chosen its chapter members; ‘except that i in case any | 


chapter shall be unable to send | its own ‘members, it my 


eppelat members of any other chapter as as its represe entatives. 


In convention each chapter represented and each 
member of the Alumni Committee shall shave’ one vote. 
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chapter, to each and to — through the 


shall be entitled of not more three dele- 


gates at each convention. The members of the Alumni Com- . 
mittee shall ex-officio be delegates representing alumni mem- 
bers of the Society. _ b. No o change. c. No _— 


three delegates attend any convention. — A club delegate ‘shall 


Each alumni club shall be entitled to have not more e Ua ie 


have the of the | floor, to discuss any before 


convention. 


club shall be to one vote, 
Article IX, Section 


2. Alumni members and associates shall con-— 
tribute | to the of the Society i in such as may be 


Present reading: 


di the of the Society 
= the Fund. 


aa umni membe 


rs and associates, including those organized 


in in dubs, sl shall | contribute t to t the Support of the Society in ‘such Bec. 


ways as may be agreed upon n by the / ene Comite and the tate 
Executive Committee. All. sums so co! 

accounted by the Treasurer ad the Society, 

as the Alumni Fund. 


The 1 will be ‘called o elect a membe 
Executive Committee to succeed Dr. ‘Henry V. Wilson heel 
term e a be year; and also ¢ a member of the Alumni Com- 


Knight, whose term of office 


8 

Section 1. A regular convention of the Society shall be held 
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expires this 


the National Secretary 


_ who will hand the them to the Nominating Committee, or to the 


a Nominating Committee, which is as follows: Prof. B. F. Kings. - 


= Cornell; Prof. Welter L Upson, University; 


. 


date. The National | Officers are re desirous | every chap. 


ter and club should participate i in all the annual conventions “ 
the Society. ‘Each chapter is. entitled toa 
not more than three delegates. ease any chapter shall be 


"unable to send i its own members, it may appoint members of any 
other chapter as its Yepresentatives.” (Constitution, Article 
VII, Section 2. — Clubs are invited by the Executive ‘Committee 
to ‘send representatives, who are the privileges of 


‘the: floor in the d discussions. that 


Nominations for two offices are 
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=MBEI R To JANUARY 1 

‘The | forthcoming Annual Science Exhibition connection. with, annual 
meetings with the A. A. A. S. to be held in the Atlantic City Auditorium from 
December 28 to January 1 is already assured a bigger | and better | pe rformance 
than ever held before. The list of individual exhibitors j is noteworthy. Among 
these Dr. Ca A. Abbott will show an improved model of his solar engine which — 
hes. already gained world-w ide fame, Dr. W. F. Swann will have exhibits in 
cosmic rays, four Nobel | Pp rize winners will participate, namely : Arie a 


Compton, Irving angmuir, R. A. Millikan Harold ‘Urey. Prof. 


1 


“Anderson w will have intere exhibit on the chemicals | by 


culous bacteria. _ Profs. C. T. Knipp, P. I. Wold and George B. Pegram will 

each have interesting: demonstrations. Among the institutions and associations, 
cie have prominer ent -displa 

with the now of the stratospher flight W which will be ein the 

lounge, — Likewise there will be interesting displays by Th of 

Association, ‘The American Institute of Phy sics, T ‘he Ame 

ciation, The American ‘Nature Study Society, The Students Science: e-Groups of 


America he Pharmaceutical Association. The Se rience Li 


lished i in n the book list of the i in 
Society. The Hanovia Chemical and to Save 
demonstrations of quartz blowing of un 


Company will have demonstrations in of of the 
and facial parts: made a at the exhibition. The he ty in astronomy from a 
sources will be an outstanding feature, and the "meteorological exhibits 
expected to be the have been staged for many years. Altogether the 


exhibition alone will warrant at t the meetings. 
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GRANTS-IN-AID FOR 1936-37 


| "REPORT OF COMMITTEE OF OF AWARD OF SIGMA xl 


~ 


ey 1936. The members attending were Professor Shapley and Professor Calkins, - ‘ 

Whitney ‘submitted in w vriting. The following awars 

. W. Briggs, Assistant of Biology, Dillard University, New 

$250 for work on the biochemistry and physiology of meduse. 

; a ze-Tuan Chen, Sterling Research Fellow, Yale University, $150, for work _ . 

“The Phy sical Basis of Heredity i in Unicellular Organisms. a dist: 

, Assistant Professor of Psy chology, University of § 

“The Inheritance of Emotionality.” — . 

Hunter, 3rd, _ Assistant Professor of Biology, Weslevan 

$300, for work on “The Reaction im 

Host to the. Penetration of Parasitic Worms.’ — 
= M. James, . Assistant Professor of Physics, Purdue University, $2 


for work on “Wave Mechanicai Computation of Molecular Forces and Cus whe 


utation of Nuclear Wave Functions. 


Donald B. Law ‘rence, student in plant physiology , Johns Hopkins University, bert 

$300, for “Studies on the Submerged Forest on he River.” > ote 
Donald H. Menzel, , Assistant Professor of Astronomy, Harvard University, i trate 

i = for a ‘rapid galvanometer to make possible high precision in the study of the : a 
spectograms obtained on the Siberian eclipse expedition, 
Joseph Valasek, Associate Professor of Physics, University of Minnesota 


for a ‘normal incidence vacuum in y y of with 
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"ANCIENT FOLKWAYS* 
WALTER C, ALVAREZ, M.D. 

“In all matters ‘relating to disease credulity remains 


a permanent fact, uninfluenced by civ ilization or edu- oe 


Sirk W Oster. 


emergence of scientific from s of the the realiza- 
tion gradually came to me that it hasn't yet quite emerged, and that this fact would - 
have to be taken into a account in any discussion of the subject. WwW hat I came to 
see as I looked about met ‘more . thoughtfully | was that although i in its achievements ape 
and in its promise for the future, scientific medicine has immeasurably out- 
distanced the folk me medicine, faith healing, cult medicine, and out- -and- out quackery — 
which has always competed with it, these competitors, , which one “would think 2 


two re prior sp practitioner : One, the witch doctor who cures by incant 


tion and ceremonial and jugglery, and the « other, the herb | doctor or and bone a, Ba Ar 
who, according to his lights, practices much as does a scientific physician. st 
Among the savages the witch doctor is usually held in higher esteem than is th the - 
herb doctor, and so also i in the supposedly civilized parts of the wo world the quack cis 
often pulls in the crowds and waxes rich while the less spectacular but well- a 
versity, trained physician plods on without much acclaim. 
hale m for instance, a few years ago in the environs of Paris, crowds flocked 1 to the 7 
| i me booth of a man who was selling herbs to the accompaniment of an attractive and es 
plausible line e of patter. 1. When the ¢ police arrested him for ——< 
without a license, they discovered to their surprise that he was not a quack but 
really a licensed physician, and they were still ‘more surprised when he begged 
B them not to reveal this fact. _ As he said, if his customers were ever to hear — 


inesota, 
rudy of 


TE FOR QUACKERY 


use the initia ond the celerendum the commonly 
vote down laws designed to debar ignoramuses from the | practice of medicine, of 
and s oy = 

sometimes | they will go even further. id,4 Thus, in a certain city of this land, 
when a weaithy man presented the citizens with a much-needed hospital, they | 
accepted the gift with the donor’s proviso that the place be maintained alway 


class A institution, that i is, one in which only and licensed 


Read at the open resting the — January 24, 1936. 
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, and s so the penple i to the polls again and voted ‘to break 


nor and to turn the over wed back- Tubbers 


unappreciative of, or ‘militently to ecientific it impossible 


for health officers to stamp out ‘diseases: such as smallpox a and diphtheria, 

ag against which, for years, science thas ; offered adequate means of protection, ; 

TO" IRREGULAR PRACTITIONERS BECAUSE REGULAR 

DICINE FAIL E D TO ‘HELE P 


Pe Now I kno — there a are several rez asons for the great faith 1 many people 


sed 


¥ of you 2 will think 1 me hopelessly bias and intoler rant. a feel m 

position of an astronomer i nvited | here describe the emergence 


modern astronomy from | ancient nt astrology. “Knowing that many you ‘beli 

"behind in the dark ages. would feel all the 1 more li like giving this 

tion if the present- belief in astrology hampering the development of 

astronomy in the great observatories of the world, much as the widespread 

faith in quackery ‘is ‘the: efforts o of health officers to eradicate 


the main reason err) today is that are still 


diseases which the scientific physic not. cure. feel 

that many of these will be but I doubt if my profession 


-- ever be able to make over those millions of poor, broken-i down men and 
vomen who either inherited bodies and nerves too to stand up to the strain 


to work a cure would be to with a different set of 
N can the physician yet replace defective or worn- -out parts, or parts 
already ‘destroyed by disease when the patient comes for help. >... hen a fire 
in ma conduit burns out some wires, and a of a town is left in dark: 


1 
Ww hen dee poison of infantile paralysis has eaten a through ‘the of nerves 
ba supplying the leg muscles of a little boy or girl, there is no way in which the 

n get in and t repair the damage, and no one who knows what 
oi a happened would think of promising the poor worried ara a complete cure. 
that is by an but he cannot put 


35 See there, 


City hospital 
their covenant with the dc 
Hence, when last I had n 
BS % ia es and the town was back where it was before, without a satisfactory hospital. § i | 
hev 
—— 
perl 
4 — | the. 
et ie i. spend time now in talking about these reasons but I fear that if T do not 7 And 
explain why I am not impressed with the cures worked by irregular practi. once 
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Similarly, the physician cannot take out grandmother’s creaky knees and 
an automobile repair man might do: rubber cushions 


the oiling system are > practica ly g gone and the ‘surface of the bone is burre 
from much pounding, just as in the case of an old chisel. 


d over 
You'd let 


get you at new pair of joints from the factory 

a But some day surgeons will probably be replacing such parts already 

se “they: have developed the necessary technics. The only reason why they are not — 

be doing it now is that as yet, , research wi vorke rs have not. le arned how to keep the 

ria, 7 transplanted parts from being digested away by the blood of the recipient. — But toed 

&§ Doctor Stone has made a hopeful start towards overcoming this difficulty, and | 

soon we may be putting new kidneys into” the patient: with Bright's “disease, ar nd 

: perhaps even a new heart into the man w one cardiac arteries have begun to plug 

In the meantime, ‘the huge army of t the weak, the unfit, the psychopathic, 

ite, - the crippled, and the ailing will ever be on the lookout for a worker of miracles. 

not : And one cannot blame them: they are desperate an and ready to try anything — 

They and their loved ones will alway ays be. scanning ‘the horizon for 


and they will always be ready to spend the last Pay es of their savings ona journey 


to o the home of some new wonder- worker. 


HY OFTEN APPEAR TO WORK “MIRACL ix 


cure after” 
physicians have failed. Andis you are seen this myself, but = 
no one who knows anything of quackery, or human suggestibility, or hysteri ’ 
the tendency ‘of most diseases to let up without any treatment at all, is ev ver going 
to conclude that simply because a man is cae some people and is gathering i 

crowds on his doorstep he is a good phys ician, and his system of practice is i: 
worth: investigating or imitating. This statement will doubtless. ‘seem so para- 


doxical to some of you that probably I should digress for a . moment and explain. 


ident 
PATIENTS WHO CANNOT AFFORD TO GET WELL TOO 

1 and if Occasionally ‘Tsee: Patients: Ww ho I feel sure could be cured more easily te Ss he 

form of quackery than by my "prosaic brand of psychotherapy. or 


instance : During the World War a young man’s business necessitated his 
‘the traveling back and forth through an oce ean infested with German submarines. 
hoe He went without protest, outwa vardly brave, but. inwardly terrified. . One day in 
Europe everything went black, and he returned home stone 


“parts . From the minute when I first saw him I felt that the blindness must be = 
afr el in nature. A man can hardly associate with the sick day after day 


dark for thirty years without learning the significance of many a a little telltale sign, 
But : and as | expected, when I told him I thought he could be cured he showed no. 


tf ater, as I thought the problem over, I saw that I couldn’t hope to cure him a << [ 


with undisguised psychotherapy because if I did, this would leave him in an 
“embarrassing it Ww ould expose him to the a accusation of having 


or could afford to g get well only ir 
and I was not : at at all ‘gatcelied some months later, when I saw 
by the papers that an irregular practitioner ha had reduced a dislocated ed vertebra i 


the neck, a vertebra that had been so said, ‘on ‘the opt 
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& the fact *t appears to have been that the patient’s sight was instantly restored. : 
awe Now i imagine the effect of such a newspaper report on the minds « of blind men 


i. and women everywhere: they who have gone to many oculists without help and 
_ without encouragement. — it will immediately occur to some of them that perhaps 

they too have a vertebra, and it certainly wouldn’t hurt to. look. “And 
pis. “ so they borrow what money they a or draw out their little savings, and off 
a they go to see the new miracle m man. . T he sad thing is that in -ninety- nine such 
a ie cases out of a hundred the: eyes are hopelessly damaged, and the | poor blind man 


must return home even more discouraged than he was before. an - 
STRIKING PERSONALITIES THAT HE AL 

ar yb Often the cure, when it does come from an irregular practitioner, is worked 


not 80 much by the massage or the manipulation as by the influence of an n unus ual 


and commanding personality. fe w months ago while lunchi at a “club | 


_ couldn't take my eyes off a big, tall, striking- looking man, with piercing black 
eyes, long black hair shot w ith gray, and a strangely moving, de ep a and musical 
ai ve ice. I said to the friends | with tne, “What a wonderful quack he would make. 
and then they told me that actually he was a sort of faith healer. He was a 


preacher who one ne Gat be had the gift of healing by the laying 


— 


fatiguing and to > put t them on on the r road to health. 

CURES | DO (JUSTIFY A QUACK J 
y said, the fact that < a healer ; is besieged by ede of patients, 


_ many of whom depart s singing his praises, does not indicate for a moment ye 


a Tractors: —Thus, towards the close of the eighteenth century, Elisha 


magnetic, pieces sof called tractors. He did so well that even 
George W Washington got a pair. After: Elisha died, his son took the tractors to 
fe England where he made a great stir and enlisted the support of the nobility. 
Unfortunately for him, the famous Doctor Haygarth was skeptical. First he 
: held | clinics at which he demonstrated how patients lost their pains when the 

affected parts were stroked v with the tractors. Then, everyone was much 
impressed, he took out his penknife and cut the supposed magnets in two; - they 
were imitations made | of wood. In the reaction that followed, all 
laughed, and Perkins left for home 
ee  Asuero.—tIn Madrid, a few years ago, an unimportant phy: sician named Asuero 
a announced that all diseases were hes to trouble i in a little nerve ‘in the t nose, be: 


line of poople on n the sidewalk alk: morning waiting to get into his oe 
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‘commonly happens with quacks, the w ealthy and the aristocratic made ele 

him, and in two or three years he accumulated a large fortune. Lao, 
Then, apparently, he ran out of suckers, and with nothing to do, he left. 
Italy to see if he could start there all over again. But the Italians did not take 
to the idea, and when last I heard of the man, , he had failed to get a going even 
\n with the help of his old prestige, his wealth, and the support of some dukes 
of and duchesses. His im imitators also failed. Some of you may ask: didn’ 
the method have some value? Yes; it was nothing Nose specialists have 
man used it for years, , and with it have helped occasional cases of hay fever and — 


Albert Abrams. -—Another typical story is that of Albert Abrams, a licensed 
#§ physician of no great reputation in California. For years he promoted a scheme 
rked ' for curing disease by pounding the ‘spine with a little rubber hammer. Eee But the 
sual | idea never took hold, and until he was about : sixty, Abrams had only ya mediocre - 
ole practice. _ Then one day as he sat looking at one of the first little radio sets, he 
got an idea that was soon to bring” him in about a million dollars. He took 
sical Me couple of cheap resistance boxes and an old Ford spark coil, hooked them 
ake, together in the silliest way, , and announced to the world that with this magic 
a detector he could tune in on the electronic” vibrations ‘coming from a « drop of 
aying 


fm dieod and could tell exactly what disease the patient was suffering witl _ For 
— ; good measure he would tell if. | the sample of blood came from a Chinese or 4 


oe Jew, ‘or from a Presbyterian or a Catholic | Just : as easily he could connect th 

aa fe patient to another silly box of wires and tune the disease right out of him. 


&§ hk To people who were just beginning to realize what ‘marvels the radio tube — 
ee could | perform, ‘this all sounded so reasonable and so up to date that thousands _ 


a A ® flocked to him and paid a hundred dollars or more to sit for a bese holding on to = 
— 
te end of a wire out of which was flowing—absolutely nothing. Many felt that 

Se : ee they were cured, and writers like Upton Sinclair, who swallowed hook, line 
and sinker, wrote articles accusing the leaders: of the medical profession 

narrowness, backwardness, jealousy, an inability to recognize 


am when they saw it. T he Lease that Professor Millikan, on the witness stand in 


malpractice suit, swore that he had examined instruments and that tk 


couldn't possibly do what they were suppos to » do, did not seem to discourage 


And then Abrams_ died, and without his. frequent startling Pronouncements, 
bility g which had served to keep his name in the newspapers, his disciples found them- | 
obility. 
' se selves with but few patients, and compelled to shift over into : some other nt 

ne 


miseases 
But s some of you may still be saying that you know of a man who was leg 
at death’s door, and after treatment by some irregular practitioner got well. a Yes, io. 
this happens ; all the. time, and yet it usually proves ‘nothing. . Many | is the time i 
that I have received great credit for cures which T know good old Mother Nature | a 


had more to do w ith than I can | remember 0 one of the lucky breaks. that came _ wt 
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Bp with pneumonia, and as usually happens in this disease, each morning ain 


a 


rae a - found him worse e. Not knowing enough about the disease to 
is ot oe ae expect this, the wife became convinced that the nice old doctor | in attendance did 
— not know his business, an and dismissed him. I was then called, and I barely had 
e <a time to change the medicines before the crisis came, and my reputation was mace! 
a tried t to explain in to the | people that th they ‘must not blame the e old doctor because 
in 1 this c case se the pneumonia. had run a> very ty pical course to recov ery, but they 

ght I was just trying to be modest, and so finally I gave in, and said no 


, Salv ving my conscience with the conviction that sooner or later I would 


get my share of disgrace perhaps as undeserv ed as was my present credit, ~ And 
; 54 so it happened; my next patient with pneumonia did so badly that I was dis 


missed; the old doctor was called in shortly before the crisis came, and thus he 


So a Now, you may smile at all this, but just remember that such things commonly 
happen when next you hear of a case like the one I will now describe. A 


7 nationally known educator lay ill with pneumonia. . The ninth ‘day came and no 
\ and because the physicians in attendance looked anxious and shook their 
a the family -dischar ged them n and called i ina back-adjus ter. 
short time before had been a house att Next day the crisis 


another typ pe of c: case in hich ‘the practitione mer ‘either 
i he or some good physician diagnosed wrongly. The case is that of a very 
wealthy 1 woman w| ho was operated on years ago for a tumor of the large bowel. 
It looked s so © much like an inoperable | cancer that the famous surgeon in attendance 
did not attempt to remove it, but simply made a by-pass around it. Later, a 
_more experience | came to him, he realized that what he had seen was not a ¢ nce 
at all, but only an inflammatory mass that. would probably disappear aiter the 
type of — that he had performed. — But in the meantime, the patient had 


gone to a faith healer, when years passed and she ‘remained well, she built 


for this healer and her faith a Always, then, when one e heats 


ieee I saw a woman with a severe arthritis. - She told me that five years 
before, when the disease first flared up put her in a wheel ‘chair, went 
~ to a quack who cured her with the help of an herb tea. Naturally, | asked her J 
ie she wasn't back taking the same treatment again, and her answer was that 
she had gone but that this time the tea w ouldn’t work. 4: The chances are, then, 
that the first spectacular cure was not a cure at all but oly one of those spontane- i 


which ar are 80 ¢ common in the course of a life-long disease. Ag 


_ THE DIF ICULTIES INVOLVED IN JUDGING OF THE VALUE OF J 
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EM F MODERN MEDICINE 

for a self-limited disease. . F or eng October some of you doubtless took 
“cold shots” ” to protect you through the e winter. If lf when ‘summer comes you 
are still without a cold will that prove that the vaccine was helpful? Not at all; 

‘you may be delighted with what seems to you a miracle, but | can assure you i 
that the reports: of dozens of such successful cases means nothing to 

‘statistician. — The ‘only way ay in which to learn any thing definite about such a treat- 
ment is to do as the Metropolitan Life Insurance Company did several years 
They took, as I remember, some 5,000 of their employees ees vaccinated 

~ half of them, leaving ‘the other half to serve as what we phys sicians call a “control . 
series. vik. At the end of the year they checked up and found that the 2,500 who — 
been vaccinated had had just: as many colds as did those who weren't v: va 
cinated; the only ‘difference was in the severity of the colds, the e vaccinated 1 men 
and W women getting back to work on the average several days sooner | than the | cai 


Some time ago, Doctor Diehl of the Unive ersity of Minnesota made a splendid — ; 


study of colds among the students, trying out on hundreds of them _— of | 


the ‘drugs that are : commonly | used in this disease. . He found to his s s su urprise, that 
cris; one out of every three colds will clear up ina day or two without at any seuniineet 
risis 


mm 3 all, and others will clear up so rapidly or will run so mild a course that it is 
hould 
impossible to. say whether or not | t the ren medy iven had anything to do V th ssl 


wonder, then, that practically everyone thinks he can cure a cold. | fasn’t 
he ‘cured t many any of ther ith his pet method? To be sure, some of the colds | 


treated hung on stubbornly, but following the convenient gl of angel 


he forgot these and remembered only those which he ‘ 
has had no training in medicine, can have had such splendid success in ble little. 
practice, why should anyone have difficulty in believing that other uneducated 
nce : _-persons can cure disease, especially when they have inherited some spec ial skill 
cal 


or some secret formulas for powerful remedies? So why should ‘there 


rer the 
this demand that hysicians be educated men? 


phe Actually, only the highly" educated phy sician who finds i 
seriously the pretensions of healers who have a 
thet low-grade college; he alone knows how hard it 
fter half a life time spent in study 
— 
BELIEF IN THE MIRACULOUS INCULCATED IN EARLY LIFE. 


e weit J =--: But there are yet other reasons, and very strong ones too, why all of us look = 
ced her for ot miracles when it comes to the ‘treatment of disease. We may have spent 


as tia our years at college learning that the universe is run according to immutable 


¢, then, laws, but throughout our whole youth, and almost from the moment that we 
w taught to belie ve stories of miraculous s su: 
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U E OF Be Furthermore, in our daily contacts with the people about us and with 
world of books, we absorb, willy nilly and unconsciously, much medical _ 
which inevitably has an influence on our thinking and our behavior. And if it a 
specially a = the behavior of an educated man, how much more must it dominate oe a | 


GM A} 


the tho and the of the ignorant and | the naturally credulous? None 


— 


you.” W hy did ie do that? She probably does not know, but ‘oa ancestors 
in Europe ‘could have told us that you sneezed because a little devil \ was just 


then entering your body with evil intent, and when your friend called upon the 
a name of God, that devil had to get out ina hurry. Unconsciously, you subscribe me the 
to the same idea when say, what me do that ? or 


“my that it is a since I lig cold. immediately rap ap wood, 
be why? Actually, on looking this up in my Shade on folklore, I found that 
I do not ‘do it right. I really should be pounding co hard ona log and ‘making 
$0 muc noise while I am bragging» that the 2 devil will » not be able to hear me 
-_ and to say, “Watch me and see how I take that cocky fellow down a peg.” Now 
isn't that silly, and yet I keep on rapping wood on n every reat oc, 
ust because it makes me feel safer. 
But you can’t laugh at me because you have your own 7 superstitions, 
‘Perhaps you have a horseshoe over the barn door to keep out the elves that | 

ae would ride the horses all ‘night a and sicken the cows and poison the churn. Or 
os us suppose that you start to pick a sliver out of your finger with a pin and 

_ your grandmother catches you at it. 2 You know that she will insist that you use 

a needle. if But why? ? For tw enty years I have been asking grandmothers that 
_ question. They all agree that one ‘must use iron and not brass, but the two 
} explanations which they give can easily be s shown to be inadequate. I 
searched for "years through the literature on folklore for information on this 
a = until at last I became convinced that the original reason was that if ‘iron 
a , used it will keep th the wicked elves away from the wound just as iron over” 
Se: the door will keep them out of the house. Ww hen you use a brass pin you have - 


con 


ve 

some of you may ask: Why should the iron protect? Briefly, it or 
because the elves and the old gods and demons were very conservative; so much J .. 
_ so that for thousands of years they clung to the use of the old Id chipped flint axes &§ 


wa knives of our cave-dwelling ancestors. Eventually th they got so that. they 
could tolerate bronze, but ev en yet they cannot abide | nor even go near the ai! 


_ the baby’s life the nails must be bitten off ? Ask her and she will probably 

say that if this is not done the baby will grow up to be a thief or ‘it will sic ‘sicken 

and die. But let us ask the: official ‘nail- paring swallower of a Madagascar 

chief, I have read i in scientific treatioes that there is such a man, or let us ask any P| 

_ Savage any Ww here o on the face of the earth, and he will te tell us that when the nails | 

are bitten off the p pieces must be. swallowed. If they were to be left around, and 

a bad witch we were to get hold of a piece, she could easily say some spells over it, 


fangled iron which came into use about 1000 — 7 an 

Or, let us suppose that today, as a young mother sits trimming for the first et 
a time her baby’s nails, the grandmother comes in. _ Why will she be so upset ad § Sin 
why will she perhaps get down on the rug and pick up all the little parings a w 
so as to destroy them in the fire? » Why will she say that for ‘the first year of : | a 
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RG CE OF MODERN 


oe nevet 

less scores of these ‘beliefs. instance, are poor homes in "England 

tors . oday in which, if a child is seriously ill, the grandmother will want to administer 

just 7 a skinned mouse as a medicine. But why a mouse? To find out we have to” et 
the to Egypt. where each yea ras the Nile subsides anid the peasants go back 
Tibe 7 - their fields, they find in the cracks in the mud an abundance of mice. They think a 
or "that these. mice sprang from the mud, and therefore must | 

of the life- -giving virtues. of the river. W hat i 7 more appropria 


save a dying child with a medicine which represents life abundant ? And now 
ood, i comes what, to my mind, is the most interesting part of the Story, poe this is that _ 


= 


that when Elliott Smith’ was studying mummies of. some little children who 
king Se ved in Egypt over 6,000 years ago, long before the | pyramids were built, he r 

— ANCIENT THE — OF THE ‘CAUSATION OF DISEASE 

 &§ Now it will be noticed in the examples which I have given of present- oe - 
ions. i : medical superstition that disease is usually supposed to be due to the 1 malevolence : 
‘that a of the devil or of w itches or wicked | elves, or of men ‘who know ‘enough of the 


Or magic arts to summon help from the powers of darkness. _ What is more natural, _ 
al then, than: to assume that h is to be by warding off i 

magic or symbolic way. he 
a But where did we get these ideas? — I feel sure that we got them from our 
remote beetling-br browed ancestors w ‘ho hunted the reindeer and the w woolly mam- 
moth in the days when the | great ice sheets \ were retreating ‘northward toward J 
the ‘pole. But someone says : How can anyone know what those ancient 
“savages es thought ? Ww eil, we “cannot know for certain, | but here and there in the 


sie 7 few remaining wildernesses, explorers come upon men who live in a stone age 
> 


iron 


have m very similar to that of our ancient ancestors, and always these men are found — 


to have about the same | ‘ideas ‘in regard to disease. Never heard of germs 


by an enemy or a wild beast, to ite must have been harmed rn witchcraft. or 
he must have offended some deity or broken some tabu. 
One of these ideas has come down to us embalmed in a word. Thus, when 
an old man drops to the floor unable to speak | or to use his right a arm and leg, w ve 
physicians say that a blood- vessel i in the brain has either ruptured or been plugged — oe 
in some way. But the layman says that it is a stroke, which implies that God he 

was angry and reached out and struck the man down n. I never realized how fully” 
a college graduate could believe this until one day when, as I sat by the minister ch; ae 
wife, encouraging her to learn to talk again after a bad cerebral thrombosis, I nme 
found that the endlessly rec recurring question in her ‘mind was: “Wherein hay 
I sinned 80 terribly has struck me down in this cruel has ¥ 


ag 
o the savages and their ideas of medicine 
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d, and them disease is du e: Seeing that to 
ver it, : wars : due purely to the malevolence ot gods an witches, it 1s easy to a ie 
y their most prized physicians are not expected tohave any knowl 
body or of or healing herbs; all they are asked todois 


» find out t which god i is angry and w why, or w hich witch is is 5 at work and who is is 


‘dbiaiine of the witch with ye 


_THE Two T TYPES OF ER AND THEIR DESC NDANTS 


prophet, “priest, “socerer, master 


king. Sometimes he represents the finest flower of ‘the of his 
people, and ‘then again he may be | little more than a juggler and an assassin “ 


what happens falls out of a breaks his 
or comes back from a raid with part c of his scalp hanging ov er | his ear, or what 
is. done to. help the man who g gets constipated or has a boil that needs lancing? 
Will the witch doctor bother with such small practice? No, that is usually 
_ beneath his notice, and hence in ev every tribe there is another kind of healer, a 
man or woman who can clean wounds | and bring the ¢ “edges together, who can 
splint a broken leg or pull a dislocated bone back into place, who can incise an 
S ess | or knock out an n aching tooth, who can massage stiff muscles ¢ oF or give a 
at bath, and who knows the lore of medicinal plants. 
s lag And here I get to the central theme of my discourse, and. this i is : that from ~~ 
me when ‘man first stepped down out of the trees and made himself a 
xe down to the present moment, there have always been, in every community, 
two types of medical practitioner : _ One a believer in some supernatural 
similarly unprovable and readymade explanation of f disease as a whole; the 
‘other, a student of the many diseases as he finds them ; the one disdainful of the 


study of the s structures and of the human body ; the other a stu- 


measures ; one w whose forte is is the cure of 1 nervous | and 
self limited diseases Bs ss is found in the healing 


of those such as s deep or bad iractures in which Natere, 3 


HE CONSER VATISM OF HE WITCH DOC TORS 


As one would expect, the descendants of the witch doctor se not changed 


oh a technic very much through the ages, and if tomorrow they were to be called 
upon to  COpe wi ith some terrible their w ould be the 


the blame on some group of had offended the deity. 


there would be sacrifice and ¢ ceremony, solemn processions and pilgrimages and 
fe the making of vows, all undertaken with the hope of expiating sin and propitiating 
Bike 
The average individual would keep his windows tightly at night to 


q is likely to find that the most — > <ercises the functions of 
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EMERGENCE OF 
| 
lf during the ‘epidemic, a savage were to come es our ene with some ex 
he would see nothing new in all this, and could only approve heartily 


a THE PROGRESS MADE BY THE HERB DOCTORS 4 
ne now let us see what the de scendants of the doctor. did when, 


thirty years ago, sth were asked to » send men to India to try to stop the bubonic 


the hideous of No, they went to work with micro-_ 

4 Opes and guinea pigs. me irst, reckless of their lives, they opened d the be bodies - 

of people dyi ing with the plague, and s studied the characteristic changes in 

- several organs. Then they put under the microscope a little juice from oe 

- enlarged glands" in the e groin, a and alw ays they found millions | of tiny germs such 
ing? are neve found | in the tissues of normal persons. Then these germs were— 
‘ally cultivated in glass tubes, and a drop of the culture was injected into a guinea md 
; pig, , and when the animal sickened i and died, the autopsy always showed lesions 
“like those of the patients. so, gradually y, it became clear that 
of the scourge was a living thing, : tiny germ which went into a man and ke 
The next. question was : = How did this germ get into ‘the people? Did they 
drink it or eat it or did it travel through the air? At this point the physicians 
were helped by a bit of knowledge that had been available f for centuries, namely, | 
that always, preceding | an n epidemic of plague, “rats crawl out of their holes ond 
die. Accordingly, hundreds of rats from the affected regions were caught and 
dissected, and in the sickly ones again there’ appeared the | same lesions. and the — 
same little germs that had been found in the guinea pigs and in the patients. 
But I how were the germs getting from the rats into the people? Soon the rats 


fleas came under s suspicion, and when ‘some were removed from a rat “dyi in 


stone 
nity, 


or 

f the 
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the plague and dissected, there again were the germs. 

Then the scientists collected fleas from ‘sick rats and put them on guinea a 

pigs, and the pigs sickened and died of “plague. They always” s got the disea: 

also when they were left in cages on the floors of the huts where men iw ere dying 

plague and their fleas. were hopping” about t looking for a new host. But when 


the cages were made of wire gauze too fine for the passage of fleas, or when, 5 fal 
ordinary cages were suspended some distance off the floor, too high for a flea . : 


At last, then, the essential facts about the disease were available, aa bubonic. 


plague could no longer rage | as a a terrible scourge up and d dow n the earth. Now, 


a few case ppear in a city, health officers rush in and destroy rats 


and fleas, and the epidemic is stopped before it can get well started. eae 


— wish I had time to tell more of the fascinating stories of the detecti e a j es 
k that has been done in ‘tracking down one little messenger of death: after meer, 


and learning so much about its life habits that health officers can destroy it or 
stop it from propagating, but I must hurry on. 4 Those who have read Zinsser’ a 


boo 
delightful k on “Rats, Lice, and History” and De Kruif’s “Microbe Hu: iters” <5 $i) 
already: know how ‘stor 
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SIGN MA 4 XT QUARTERL! 4 
EVERY WORT H- HILE DISCOVERY | OF THE PAST IS USE roDay 
: - I must hurry on to point out a fact which to me is a source of pride, and this 
rr is that every worth-while discovery ever made and remembered, and every 
- re accurate bit of information ever obtained and passed onward by the ancient herb 
) is doctors and by all true students of disease throughout the ages is ‘used in : scientific 
medicine today. I feel that every well-educated regular physician today is the 
- Tineal descendant and heir o of the old herb doctor and primitive surgeon, | just as. 
“every faith healer and ev ery irregular practitioner who treats all cases alike, and 
every ignorant quack who treats by hocus pocus of one kind or another is a ont 
descendant of the > witch d doctor, 
Inn my library I have translations of the two oldest medical papyri in the 
world. - So far as scholars can tell, these two books date esege to eotwreen two 


and the that go with each so ‘that we can follow him 
a today. He sutured wo ounds and brought their edges together with adhesive tape; 
eit he kins that an injury y to one s side of the brain’ caused paralysis « of the other side 
aire of the body, and he was often able to pick the patient who would die and the j 

others who would probably get well. he could | only wake today, to crawl 


ancient book, the Ebers papy is today because 
ce the witch doctor had too much to do with writing it. It is largely a collection 
prescriptions in which drugs are mixed with unpleasant things suc 
dried excrement of men and animals. Ww hy did they use such things? In order. 
2 to make the indw elling demon of disease so disgusted that he would get out and 
not come back. Actually some of the prescriptions were labeled “for the 


. ‘The Chinese have the same idea today, and in the Flowery Kingdom, when 
bac a a man lies” desperately ill his relatives will sometimes hire orchestras to to keep 
ES up such an infernal din all day and all night that the devil causing the disease 


will get worn out from lack of rest and sleep and will ill depart for for a quieter anal 


L AND THE PRACTICAL 


But to get back to the Ebers As I have already pointed. out, of one 
‘— there many instances of a very common medical practice, and this is the 
mixture of magical and the practical. As one would expect, all through the 


he two have been combined more or less unconsciously by practi- 


= 


and drugs, and. the old herb doctor has taken care to” 


ig gather his plants with a certain ritual or while mumbling spells, and only dur- 
certain n phases of a ‘moon, Perthermore, the herb doctor has « often fallen 


il 
 - 
a’ 
brai 
bes 
= Nin 
oh 
phy 
res 
— 
— 
— 
| 4 
— 
tha 
— 
— 
— 
— Kg 
if 
— 
showed him that it was useful but perhaps because 


a 
of the same sign of the zodiac. Or pe eae a walnut poks 1 ea 
brain with | all its convolutions, the old doctor gave powdered walnuts for 
insanity ; ; or he gave red | medicines for anemia and | yellow ones for jaundice. Or 


beg shaved elder bark dow nward to. get a cure for vomiting and upward to get. 


archaeologists who, years ago, unearthed the archives of an ancient king: of 
Nineveh found two letters of great interest to > the medical historian. One Ww vas 


physician be sent to » him, the other was from | a Prominent physician who chad 
prescribed for the king. Unfortunately, the treatment did not help, later the 
physician wrote, admitting that he did not know what the trouble was; he — 

on to suggest that while the local physicians mi might continue to administer the - 
medicines they had better call ina magician ! n! 
And so it goes today; the faith healer calls in an obstetrician to help with 

a , difficult case of labor, the spinopath prescribes diet and insulin for a diabetic, — : 
and the regular physician cures many a . hysterical patient with a ‘combination 


of pills, impressive apparatus, suggestion, and personal magnetism. 


One of the most dnt sient things about the Ebers papyrus is that it mar tus cs 


crying. chil, LW hat do you think i it contained? Nothing other than the 


twenty- -five years ago. ». Incidentally, the ladies might like to y try one of the old 
Egyptian formulas: for ‘Cormtess So and So’ s facial cream, , guaranteed to remove 


wrinkles ! will be interested to know also that the ancient 


a of raw meat. ona bruised eye! 


THE TRUE PHYSICIAN USES EVERYTHING EVER FOUND amie 


And this leads | to another one of the points ‘3 wish to make, which is that a a 


scientific physician today uses gladly any drug and any method of healing that 3 
he can hear of that was ever found really useful by anyone anywhere. a Let us BS 


go into a drug store and glance | over the shelves . There we will find the castor 4 
oil, senna, ox gall, aloes and opium which were t used in ancient Egypt ; another os 
purgative, “magnesia, came originally from an ancient city of that in 
Greece, jalap comes from Mexico, and cascara from California ; the aspirin which a hae 
is so popular today i is first cousin to the smelly oil of wintergreen which our = 


grandmothers used to put on flannel and tie around aching | ‘joints, and q 


nir 
and cocain and ipecac come from South America. Digitalis, our greatest vine x 


“medicine, came to us from an old English herb Ww _ When, »ah hundred years 
Doctor Withering found that this woman ‘was curing some patients whom 


= 


the 
the 
two 
ya 
ie: — 
side 
and fennel tor gas. Lor “ay 
— en tor Constipation, and peppermint < ag 
tin even — 
rder 
and 
ease 
ace! 
AG ii 
: 
sthe 
ithe 
| 
ret 
cause 
ogers 
ction 


he had failed to > help, he went to her and paid a mnie price for her secret. Then, 


= the true phys sician that he was he purified it and gave it freely to the y world, by 
a Lest this story about W nhering serve to strengthen the belief that many have pe 


ha it pays sometimes to go toa a Chinese herb doctor or to an ) American Indian 


r to a Hindu or some other foreign healer because he 1 ‘must know many things 


_ that the American physician does not know, especially about medicines of vege. 
j table origin, I will say that there may have e been something in this idea long ago 
but there is not ‘much in it now after all the . years that pharmacologists have 
spent in studying drugs from all over the world. So far as Chinese medicine 
goes, I know of several scientific treatises on the subject. ee me 
Interestingly, when in. September. some of you begin. the 
; = you will probably find helpful was isolated only a few years ago from an 
; i old remedy used by the Chinese. , & It was purified by a young Chinese chemist, 
* Doctor Chen, working i in the laboratory of an American university 4 i : 
ARE PHYSICIANS TOO CONSERVATIVE? 

_ It is not very complimentary | to us. physicians that thousands of People: belive 


- that if some layman were to ‘discov er the cure for cancer we would have 1 none 
abs of it until we were forced to give in. Actually, a study of the history of medicine 
_in the last seventy-five years shows that our leaders" have grasped eagerly at 
- gifts that have come from men ‘outside our ir ranks : ‘from 2 a phys sicist like elias 


= 


ae from a the ¢ giver biden he has had time to perfect : it or to test it t properly. 
Every year the institution in which I work, receives many ‘letters from men ve 

and women who assure us that “they have the c cure for cancer and ask that we 

help them in getting it before the w orld. W hat these people fail to see is that if : po 


> 


a man were to< cure only a dozen patients with cancer “scattered through the body, me to 
he wouldn’t need to come to us for help, instead he would have to » appeal to the _ ho 


police each day for a detail to keep the crowds in order on his front lawn, 4 Fe 
"Actually, of course, there is not one chance in a million that the Cure for Se me 


neer ill be found by a lay yman or some ‘obscure p phy ysician working nights i in 
‘/ basement. Just as in gold mining, so in ‘medicine, the time for picking up big TI 
“nuggets is gone. Now the finding of such a thing as a cure for cancer calls for 
work by groups. of highly trained and well- equipped investigators, 
™ ps is most likely to come as the result of a series of discoveries, all made in im 

to get back t to ‘the | of medical writing let me tell you a little 

about the greatest of all the ancient books. Really it is a series of books written 2: 

in by y Hippocrates, he w w hom now call the ‘tether of medicine. He mi 

ap 

mind ; he described w whet he s saw, he his as weil as bis succes s, lea 

and he used everything of curative value that he could find. As ne wot po 

rer 


much of what he wrote so long ago is dame of interest and value 


expect from this, 
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today. ~The few chapters that are of little value are ones, possibly 

by , disciples, , in which the facts of observation were warped to fit one ; 

unprovable theories ; of disease w ge are still so. > popular w ith irregular practi- 


As mz any of you know, , the ¢ Greeks. looked upon the world: as made up of fot 


of heat, cold, dryness and moisture, and dis ease re when a 


became too hot or too cold, or too dry or too moist. SS err Pua 
You who know something of modern chemistry and physics will say: : “Hi tow 


“silly, ’ and yet these humoral i ideas and restricted and | largely big 


er 


‘medical thought for two thousand y ears. Even today, a: 


is 


that he 


and, second, that medicine can advance only when it breaks away from magic. 
Gradually, through: the two milleniums before Christ, ‘physicians had been | 
coming to see that some distases are due to injury ry and c contagion and the wearing 4 
out of parts, but so far as we neve a record, Hippocrates was the first to go 
the whole way and i state ti that no "disease is purely ‘miraculous in origin. f 


would not ‘exclude even epilepsy, which then “called ‘the sacred disease, 
because of those terrifying a which seem so obviously | to be to the inter-— 


-vention of a god or of a devil. id 


And if through the ages, slice minded people ed only listened to Hip- 
pocrates and had giv en his successors rs the freedom to dissect, to perform autc »psies, 
. to experiment on animals, and to ‘report ho onestly | and fearlessly what they found, 


how almost certain it is hun today medical knowledge would be hundreds of years 
ahead of | where it is, 


pte THE EVER-PRESENT OPPOSITION TO MEDICAL ADVANCEMENT 


: But all through the ages a large section of wad owe in every country have a 
, and 
kept saying, “} ‘No, you mustn't do this and you mustn’t do that 

un 


you 


ng it = 
hard or impossible for physicians to ca try on and their 
m work for the relief of human sufferin 
Really, aren't w 


ine middle ages they to hitch a to each ofa 


man’ s hands feet 


rses off in four different directions ; they loved t to strip off a 


man's skin while | he was sti still alive, or to break his b bones on the wheel, 
‘Toast him over a slow fire; but just let the crowd which had looked 


approvingly discover next day that an eminent teacher of medicine, trying 

learn h how better, to help suffering humanity, had dissected what was left of the 

poor prisoner after the hangman was done, and they would turn ‘in w rath to 

rend the im 


ous wretch who had dared to so desecrate a human body! aa aa 


and drive these ho 
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But we must t not t smile at this i ina superior way "because even n today, it is ot 


a think ra Aristotle, i ae greatest naturalist, ant d one of ne of the greatest physi- 


cians ‘of all time, ‘having te that “even w with the backing ng of his pupil and 
: patient, Alexander, the ‘most powerful ruler of the then known world, he had 

; been unable to , dissect even one human body, and he had never seen a man’ $ kidney 
or a woman's u uterus! — q 

was not until the sixteenth that the opposition of the 
human body died down vn sufficiently in a few Ttalian cities: so that the great ff 

- esalius w was able to learn n how a man is is made inside, and to publish (in 1543) § 


ae big step in the progress of “medical science came in 1628 with 
a ma Harvey’s s great discovery | of the circulation of the blood. — With this work was 
e begun an era in which the functions — of the many organs of the body were Ff 
"studied. In 1683, Leeuwenhoek discovered bacteria , and in 1719, Morgagni 


founded ‘the science of pathology, which deals with the — that are to be 
found i in 1 the bodies of persons dead of disease 


ay Later there ca came € much beers in the differentiation of diseases by careful 
physi until physicians were able t to 


re croup, and app endicitis from « ordinary stomach ache. Around 1887 Paster 
P, 


discovered the role that | germs play i in the ‘causation of disease ; protective vee 


— cines and sera began to be made, and Lister showed how to banish suppuration 
- from urgical wounds. In 1846, Morton and others discovered anesthesia, and 


-_ came into its own. _ Finally, with: ne development of bacteriology, there 


Today we are entering on a marvelous phase of medical ;mevelopment, and 


seeming miracles are already being performed. The phy ysiological chemist 
oe is having his inning, and every few months, someone > discovers a new substance 


Cad 


which has uncann nny y powers in the yay ‘of controlling ‘growth and development. 


hese substances makes seers pacar makes midgets, another ‘produces 


er, another makes the breasts. of a virgi timal fill with milk, and other 


a produce cancer at the will of the Sitalease, s fe el sure that we are but on the 
threshold from which we shall soon glimpse greater "wonders. 


2a As yet we do ‘not know how to use curatively all these gifts of the chemist, 
and many are not yet even on the market, but w with time and experience, there 
— | 


must surely come from some of them great benefits to the human race. 


the first accurate book on Obviously, until such — was secured, 


= overs to the progress of scientific medicine, that in. 
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knows on Ww pres day s some as yet is going to strike dow n someone 


men and v women late into ‘the night, on the trail a cure for 


ee this very disease which now interests you so much. Under those circumstances Le 
dney 


: the one thing left for you to do do will be te to pray th that ‘the discovery banal not come - 
tthe Surely when such days of sorrow and come you do not want to have 
great TB the door of hope slammed shut in your face with | the announcement that certain _ 
people who cared for animals 1 more than they cared for men and women and 
ured, little children have in stopping w in those very laboratories it in Ww 


never consent to a if you the problen om, if only you 

was believed university authorities when they assure you that today laboratory 
were ‘animals are well taken care. of, and, when operated on, are alway ays under 
ve 

— E In summing up, now, I would like to San res again that there are een typ pes 
careful _ of medical practitioners that have been with us from the earliest times : 7 One the a 
witch doctor with his reliance on ancient magic and dogma, the other the herb 
thera | doctor and primitive surgeon with his constant search for efficient methods of — 


i t Even today these two types of practitioner are to to be found side by side, in 


aration = every community, ; and ‘strange mixtures of the two methods of 1 practice are io 
ia, , and 7 compounded. Although scientific medicine is forging rapidly ahead and working i 
, there ever r greater: miracles of of healing, i it still has to fight its way. against opposition 
jectious JMB from the many peo people who have been brought up to believe that diseases can 
a 4 me best be treated by one who has little or no education in medicine. ma, 0 
a me = The story goes that once upon a time a man of God was treed by an ‘angry 


mother- -bear who started to climb up after him. At first the minister pray ed Fe 


for help but as the bear kept climbing higher, he modified his plea and begged 
nt, and HB only that the Lord n not help. the bear. And so I close with this request that 
chemist while teachers of medicine and research workers struggle on to advance the 


sbstance 
lopment. 
produces 
other 
it on te 


Drogress of medical science and to supply you and your children with evrr | better oe 
and nd abler and finer phy: sicians, Ww vill you please r refrain from helping. those many 
persons who are always trying to lower standards of medical education and oF 
licensure, and to stop work in the research laboratories. A ; that 


grand old n man of American medicine, once said, 


discovery is to keep open he Ww 
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"SEROLOGY AND BIOLOGIC, 


A REVIEW" 


Serology is that branch of physiology which deals with nature and inter- 
7 ot of antigens and antibodies. All serological reactions probably involve at 


“condition of ‘heightened ‘sus sceptibility 
ee an ‘ciniaatead reactions involve two primary reagents, viz., (1) anti- 
gens, W hich are substances capable of inducing the production of antibodie and . 


2 


ez antibodies, which are substances. produced in response to ‘the injection of 
— of combing wi and reacting upon these and ‘other 


chemical nature is fairly well Antibodies, however, 
always demonstrated indirectly by their reactions upon antig gens and their 


chemical nature is as ‘yet imperfectly known. . A common view is that antibodies 
may be in most cases altered serum globulins. A third ‘wad of reagent may be 
involved in certain serological reactions, » , hapte ns, which are often 


stances of lipoidal or carbohy drate n nature, not antigenic in themselves but 
S antigenic in association with protein and capable of reacting with antibodies pro- 
Bote duced in response to the injection of of corresponding conjuge ate proteins. a 
‘ The most fundamental principle of serology is this: Serological reactions are 
quantitatively specific. | This m means ‘that a any antiserum will Il react more strongly 
with the particular antigenic substance used i in its formation than with ‘other a anti- 
~ genically different substances. Doubts as to the validity of this principle have 


been raised by some, , but so far such doubts are based on insufficient evidence to 
‘cause an abandonment of the "principle | The fact that an antiserum may be 
¥ produced in response to the injection of a ‘mixture of substances and that another 
mixture. (containing a higher proportion of the ‘more active antig gens) reacts 


-more strongly with this antiserum than the original homologous antigenic mix- 

ture did is no disproof of the amg He. he = as stated will be disproven 
cs 

P only in such a case as this, icular antigenic sub- 


stance will react more strongly with amounts of a 

— review and a previous one | entitled “Chemical Nature of the Vitamins,” by 


‘Walter C. Russell, were submitted in accordance with a suggestion made by the Rutgers 
By: Chapter that the Quarterly publish one or two reviews from the various scientific fields m 
each issue. It is hoped that this plan will prove of interest to the readers of the Quarterly 
and that the various chapters will notify the Editor whether or not they approve the idea 
transmit to him any further criticisms or suggestions regarding such reviews. The respo® 
_ sibility for these papers at the rate of two per issue would not be burdensome, for with 
_ present number of sixty-six chapters, each chapter would need to provide a review but 
once in eight years. Surely the labor, if fairly apportioned, would never be excessive 
the value of the Quarterly might be increased, especially for the younger men members of the 
Marion A. Johnson, Secretary Rutgers Chapter. 
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- substance. No undoubted case of this kind has as yet been re ported. / one va 


of fact this quantitative spec sificity is the basis for all the theoretical a practic  - 
applications of serological reactions to biological problems. Thus, prov ided 
with antisera ¢ of particular kinds, the serologist may attack any problem 

the corresponding. antigens. T he followi is an outline o! of the chief types of 


The natures of antigens ond and of the interé actions een 4 


ve 


ns, : 

‘adult. organisms— —the antigenic constitution of protoplasm, 


Ontogenetic distribution—the time idm of appearance 
ie antigens and their importance in chemical embryology. 


-individual distrit f antigens. 


‘The study of the antigenic constitution of individuals, rac 
species, and its bearing on phylogeny. 
WP Practical applications of serology in the diagnc i and prev ention- 


of disease; or in the idetitification of unknown antigenic substances. rr: Be 


inW ells,! in the recent review w by Heidelberger? end i in the ussion 
of L andsteiner. 3 The literature relating to IV i is presented in exten so in Kolmer,* 

Jordan and Falk, Talia ferro” and Gay.’ Only: the litera rature of III lacks a 
recent comprehensive review in the English eenniae: _ But limitations of space * 
compel a condensed summary and we shall limit this review to IIIB, and = 
secifcally to “some significant contributions of the 35 which deal 

all 


PROGRESS DURING THE RIOD 192 3 


ez. T r he results of. sixteen 
years inv Mez and his students were ‘graphic ally 
portrayed by Mez and Ziegenspeck* in the form of the “K6nigsberger serologische 
Staumbaum.” ee his journal (Botanisch hes Archiv) is not present in many libraries & 
‘in this country but the e phy logenetic tree is presented also in Gortner. cam 
provides a comprehensive exposition of the significance of serology for phylo- — 
genetic research, Protein constitution is emphasized as the basis of morphological is 
and physiological characteristics (the lipoids being removed from all antigens i 
by alcohol and | ether " extraction) | and t the principles are laid down that (a) the 
characteristics ¢ of | the proteins are determined by heredity ; (b) proteins | do not 
undergo. convergent evolution or reduction, evolution is 


ireversible; the more similar the proteins the closer 
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are the same in all parts of the. body and at all 
during the life. cycle—hence, there can be no serological ‘recapitulation: 
and reciprocal tests give consistent results ; and (f) serological 
sults indicating relationships can all be supported on ‘morphological grounds, 
Now of these principles only one (vis, “d” 2 above) is clearly wrong as it applies 
to animals, at least, for we have excellent cases of serological reactions indicat- 4 
& relationship based on egg albumins or serum proteins which | ‘cannot be due 
eatirely to nuclear proteins. _ Ziegenspeck"* affirms essentially, the same prin- 


= 


But there is ‘side to the story. Gilg and Schurhoff'” and others cited. 
by them, have used the precipitin test and have obtained results: which w were at 
inci with their ideas of the systematic positions of the species tested or 

even ‘mutually contradictory. These authors conclude therefore that the 

precipitin reaction gives results of doubtful phylogenetic ‘significance. A. second 
os - paper’ reiterates the same views and claims on good grounds that the ring test 
; sed by them is superior | in its dependability to the flocculation or conglutination 
_ tests employed by Mez. | Unfortunately the technics used by these two groups 
of workers differed in other particulars, as Moritz’ points out, and hence the 
conclusion that precipitin tests as made by Gilg and Schurhoff disprove the value” 
a Mez’s results is of doubtful validity. t: The paper by ‘Moritz above r referred to 
a and others which appear later*® **. 17 are useful critiques of the investigations in 
te field of work. 4 Moritz is correct in emphasizing that the precipitin ‘reaction 

is lipoid sensitive but it is certainly not necessary therefore to abandon the 
ees _ precipitin test for the less quantitative anaphy laxis reaction. All that is necessary . 
ee that the lipoids be completely removed. S All workers seem + to agree that the 7 
“a ans os ring test is easiest to read, and even though it is less sensitive than either the : 
flocculation anaphylaxis tests, ‘it is ‘more dependable’ than the former and 
Laila A simpler than the latter. If its range of reaction is less extensive, all ‘that is neces _ 
of testing be and this is highly 
The réle lipoids i in these tests was experimentally ‘studied by 


cisms, and shows the of serological convergence in plants morphological 


‘ Space will not ‘permit the inclusion of many other papers ¢ cited in the refer- 
ences already given. We may briefly ‘sum up the results in saying that 
_ serological studies based on plant proteins give data of a crudely quantitative 9 
~ nature which, , in the hands of some inv vestigators, are fairly consistent and which 7 
_ support concepts of plant phylogeny already advanced on the basis of morphologi- Ps 
gall studies. . These results may properly b be criticised on the grounds that they 
os are “" rough indications of relationships (especially of the ‘more remote ones) 


ou 
of velnsisashien based: on form, insist that | some one e scheme of ‘sew logeny is 
absoiutel correct. — More careful work with sources f error reduced to a mini- 
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SEROLOGY A DI BI 


‘mum W il give us more exact information as to the antigenic natures of existing 


plants and especially regarding the evolution of their proteins. It has yet to be 


n; 

al proven that the is in general a matter of no to 

at- In animals there is much less recent work in the of 
ue TP of relationships than in plants. The fact is that since Nuttall’s extensive study, — 
m published ov yer thirty years ago, the contributions been relatively few. 
iti- progress, howe’ ever, has been and is being ‘made. 
ally Boyden’® reported the results of testing precipitin antisera produced by rabbits — 
fowls against common mammalian sera. ~The importance of (a) repeating 
ited tests and determining the errors of reading, and using: antigens in com- 
e at parable concentrations, ‘was pointed out and the use of reciprocal tests as a 


ot further check on the consistency of the results obtained was. emphasized. hese 
results confirmed in | small way those of Nuttall and contradicted opposing _ 


“claims of the unreliability of the methods, made by a number 7 European 


small series of experiments was described by and. 
which the relationships of a few species of lepidoptera were investigated by the . 


precipitin reaction. The results agree with the probable relationships of 


for all precipitin that existe a two- fold system in 


sion animals, vis., (a) the ne specificity of proteins and (b) of cell antigens. To quote, | 
“In the case of the pr proteins ‘the serological and chemical pro propertie 
ide parallel closely the zoological relationship and the changes are gradual... . 
tthe Thus one could roughly construct the zoological tree merely on the basis 
precipitin reactions” (p. 596). On the other hand, ‘the ‘specificity of cell antigens a 
r and fe is characterized by heterogenetic reactions which are less perfectly correlated _ 
position. The fact that the words construct” "are 
irabdie 


"Sasaki? reports ‘success in the ; study a related species of water fowl being 


ing 

able to distinguish certain cmv related i species and to demonstrate relationship 7 
7 


ble or 
sity of in less closely ‘related s species. a later paper®® the same at author ‘made. similar 
ta 
studies on cattle and was apparently : in distinguishing races suct such as 
phyto- the Aberdeen- Angus from Holsteins. validity of methods yielding such 
titative distinctions depends upon the real equivalence of the antigens compared. | if a, 

| which method used by Sasaki to determine the protein content of his blood sera is sat- _ 

hologi- isfactory then the results become of unusual interest because such a serological _ 

at they distinction as to serum. proteins between n fully fertile races makes it possible | to. za 

sd) study” the inheritance of the differentiating characters . Genetic knowledge “a 

staining tte mechanism d determining biochemic constitution is admittedly weak and his 

retation apparent opportunity to add to it must Wilkkoewitz 


geny is have ‘Teported t the ‘result of | 


a mini 


The results a agree with 


> 
q 
Ver 
J 
ion 
th 
i 
= 


some of the current views phylogeny. do not eel, 
the technic employed was above reproach, for the antisera were for the most 
part ‘ ‘Kunstsera,” which have been strongly criticised o1 on the ¢ grounds of their 
_non- Furthermore, no guarantee given of the protein equivalence 

of the as the work of school lacks determin 


Baier> with the measurement of the volume of 


obtained in the ‘reaction and describe a fairly rapid metho 


species of {ascaids. A complete study. of the serological relationship 


n. of f either kind is helpful 
ee a Hicks and Little** report on the blood relationship of four strains: of mice, the 

antisera being obtained by the injection of rabbits. results indicate the sero- 
logical identity of two of the species and the more distant relationship oi two 
' others. It is inte resting that two of | the species | which are reported to be easily 7 
- distinguishable by precipitin tests, viz., Mus musc -ulus and Mus bactrianus, t readily * 
hy bridize and hence there i is again the possibility of studying the hereditary behav- 2 

ae ior of the serum proteins in n the parent species and in their hybrids. But this sero 
logical differentiation must first be confirmed, for it is quite unusual. —-Holzer* 

failed to distinguish by precipitin tests two closely related species of guinea-pig 


fi Cavia porcellus and C. rufesc scens. Unfortunately. the antigens, used by Hicks and 
ee ittle, though consisting of pooled bloods, were not known to be equivalent i in 
a protein concentration, and hence these data require confirmation in this regard. 4 

‘doubt also may be raised as ‘to the: right to compare directly. antisera 
a obtained by methods of immunization which differ in the length of time injec: 

= are made, for Magnus show ed lo long ago that» the Tange ¢ of reaction was 


‘broadened by prolonged immunization and the specificity ‘correspondingly lessened 


The most useful reviews of literature dealing v with the results of sirilegie c test: 
ake ng of animal relationships are those of Erhardt.*** In the former a sum- 

mary is given of the inv estigations relating to birds and in the latter to all 

animals, vertebrate. and invertebrate. latter contains also a de scription 

a rhardt’s own studies involving antisera, against both vertebrate and lower 


Asa result of his own work, and from the comparison of the results 


Erhardt concludes that serological tests are of subordinate ‘value i 
y- Useful as _ these are, has made | 


this has been recently confirmed | by WwW olfe. 


and hence discrepancies inherent and (2 


— 
ars to De the firs 
indication of the reliability of the readings; 
fair indication of tl ly of the specificity of varios by 
— _Canning’s*® paper is a most interes ng 
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ecies. Such complete comparisons av as 
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OLOG AND LOGIC. AL PROBLEMS 


“these are e false be (1) the of se 
“logical studies depends | partly on the technic employed and this one 
markedly in the” hands « of different w orkers and (2) there is no complete 
agreement among ‘taxonomists even as to the fundamental principles of their 
science, to say aot of the interpretations of animal relationship they make 
and ‘continually revise. | must, however, be admitted th that up to now sero- 
logical results do have a markedly subordinate value in animal phylogeny, but — 
this is no guarantee that this situation will always continue. Certain results 
suggestive of the contrary view have been obtained and Noble,’ 
arious by Wolfe, 8° and by. Boyden. “ In the former a study of the relationship of 
UeS Is certain common Jed to an aparently successful solution of 
from 
onship 


> 


ilarity 


the last of the papers above mentioned. 
inherent advantages and disady antages and should be considered 


plementary. recent important paper olfe,” already mentioned, con- 


“of comparable met injection, esp ecially as 

of two injection period, if comparable results are to be obtained. No pen some of 

- easily 7 the conflicting results of early studies (including our own) is due to the failure 

readily “to ‘to recognize ‘this important technical consideration, Soe 

behav a inally mention must be of a recent paper Zuckerm un and Suder- 

so relating to 

lolzer™ 

nea-pig 

ks and us 

ent relatively enormous range of vaciability. of "different the 

regard. species of blood, a range as great as different families. Inte: pecific ‘ 


antisera variability as great as interfamily variability ! This is something apparently 
injec- new, W hereas most the recent Paper by Holzer™* and 
on was 


lessened 


reat: species precipitin | ‘test ‘of the conservatism of the s serum. 


proteins, and the experimental errors involv ed in and ‘Suder- 


gic test- mann find that an anti- rhes 


a antigen. 100 percent, with two antigens 43° and 7 7.6 percent, 
r to all 


respectively, and with man, belonging toa different family, 4 percent! In ae 
ption of of the erience of other investigators the “contrary these results certainly 
d lower = confirmation. Is it not peculiar that Zuckerman and Sudermann state 
> results 


is unnecessary ‘to these facts, which so far as the Primate 


y, is incapable of distinguishing quantitatively between me tips 
x. 
are a individuals of one “species, between s species, and between gener of the 
4 


family” (italics mine) t ‘that data and their interpretation 


value m 
ly 
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mann tested with these three different rhesus-macaque antigens failed to dis- ‘ 

i aan between them, and this fact makes the interpretation of the data all the 
_— more difficult. If repeated tests of the same kind, viz., tests of one antiserum with 
% its homologous antigen, and with h other samples of the / same species of antigen, 
fail to agree, it is hardly to be expected that the ‘reciprocal tests should agree, 

3 yet Zuckerman and Sudarmeann appear to place all the blame on the reciprocal 
overlooking the fact that the data they report are inconsistent in them- 
selves. The principle of ‘reciprocal relationships : may not be univ rersally applicable 

“ to the results of precipitin tests (we have already noted certain exceptions), but 

it is questionable whether the conclusion n of Zuckerman and Sudermann “hat 
a the s serum- precipitin test is of limited value in tracing - phy logenetic relationships” 
a4 is based on adequate fact. We are still making progress in eliminating sources 
of error in precipitin tests” and only when the principles of technic are fully 
developed and still found wanting, will it be safe to deny the value - serum 

- precipitin tests in the analysis of phylogenetic relationships. 7 

; It must be admitted that there is still a marked difference of o opinion iain 

; ap the significance of precipitin studies of animal relationships. Fairly consistent 
results have been obtained by some workers, quite erratic ‘results. by others. 
2 As we have said before, it is much too early to give oe! appraisal of the 


7 


= 


‘inv estigation. and batter work (and this applies to. our own ‘studies he 

wise) must still be undertaken. W hen all known sources of error are reduced 
eee to their absolute minimum we may speak \ w a more assurance - the — of 

‘PROBLEMS NEEDING INVESTIGATION. 


__ Serology is a relatively young science. That of it. which we have 
dh atively f few workers i in ‘comparison with other branches 
of biology. “In co consequence there are ‘many fundamental problems" which have 
F been inadequately investigated or not touched upon at all. But what better place 
could there be than the journal of a research society to state these problems and 
to point out their possible biological significance? ? The followi ing are perhaps 


‘the most outstanding of t the problems which relate to the phylogenetic interpreta 


What is the. of individual variability i in serum prc proteins \ W 


species? 
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What is the 
teristics of serum proteins? 
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are conflicting and confused. T he usual result of repeated ring tests made by JJ 
practiced investigators using rabbit antisera, is agreement within the limits of | 
het! ore individuals of 
has been true whether one or more individuals of the 
oa a species have been used as sources of the antigens. In other words th: 7 
ordinary precipitin test cannot distinguish between individuals of a species and 
alte fails even to distinguish between individuals belonging to closely related 
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5, Just what ist the relation a between the ‘antigenic. constitution. of. a 
organism and its ‘morphological and phy siological charact ristics? 
a Will the more careful application of precipitin tests to Inv ertebrata _ 
help to o solve the difficult problems of t the real Phylogenetic relationships ae ie 2 


some phyla of uncertain systematic position: 


Now these ar are all important problems. do not know of any any other: 
field where answers to problems be positive or negative, could 


‘mean ‘more. We e are at present engaged in investigations which may give a 


Basha answer to some of these problems. To date we have never found individual 


as stated. regard | to® we e have recently found a cut case ‘of con 
in serum reactions among Crustacea due to ether- soluble 
present i in the sera. 

‘eliminating one additional source of err error in work this ‘kind. 


The only discouraging thing is that progress is dow and careful workers are © 
But this be, all, a in for we ve he ave t time to work 
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an | position. or it is only one of a series dis- 
ciplines, wholly — or partially anthropocentric in their interests ; among them — 
zoology y, anatomy, phy siology, genetics, psychology, psychoanalysis, “neurology, 
psychiatry, archeology, history, geography, sociology, law, political sciet 
nomics, , linguistics. From workers in these diverse fields is an increas- 
ing body of knowledge ji in regarc rd t 7) the phylogeny of man, 
‘to 
functioning of the human organism in health and disease, e, and he patterning c of =. 
human social relations under varying environmental ; and cultura al | conditions. oe is 
unfortunate, I think, that a any one discipline wa W 
which logicatty should have been reserved as a collective 


“the life of In any ‘realistic: the contributing to the 
‘immense and Seige body of data now available on our species are the “anthropo-— 


is ‘true that anthropology has sometimes been used in a sense, 
a ‘e continent of Europe, where the term is more or less confined to certain 
aspects ¢ of human biology or comparative anthropometry. But this limited usage 

has never been current in America. Since at this Univer ersity anthropometry, as” 
such, remains undeveloped, while other aspects of human biology fall within the 
sphere of the biological and medical sciences and outside of our department, I 

shall make no further references to a japhere of interest that elsewhere falls w ithin 

the domain of anthropology proper. In view of the fact that P hiladelphin was - 

one of the earliest centers of interest in physical anthropology in America, eat ee 

both the Wistar Institute and the University Museum contain important collec- 

tions of skeletal material, it is unfortunate that it has not been possible for the 
University to support systematic resea 

Ser 

Coordinate with the study of n man nan as a physical organism, we have the di 
<iplines—more recent in their e1 emergence than the biological and phy sical scien 
—that deal with human culture and social relations. . These include the social _ 
pe } such as s sociology, political science, economics, law, history and social mn 
or cultural anthropology. it is noteworthy that sc some of these disciplines, like 


‘political science > and specialize in n particular kinds human 


history and particilarty wander farther afield. Sociol-_ 
“ogy, while more systematic and inclusive in its aims, has been preoccupied f for 
the most 5°” with social theory, ar and the social problems arising is 


Meanwhile, soc ial anthropologists, howev er specialized in their individua 


interests, have been | devot oting themselves as a group to to the collection and record- 
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with western so that in another half century or more, little May be 
le ft of their n native manner of life. _ Anthropologists have. also undertaken a a con- 
siderable amount of archeological excavation in order to recover the material 


of vanished Peoples fr from which some aspects at of their Culture 


to excavations can never yield the rich ‘and detailed | 


in the social anthropologist is able to collect. For this “reason, the immediate 


Study of aboriginal communities that retain their native culture i is imperative, 
Thus, at an he have slowly been balding up a corpus of fom 


and enriches the more geographically and temporally limited data on the so- oid 
historic civi izations Europe, the Near East and the Orient. Without the 
anthropologists’ contribution, "practically no authoritative e, detailed knowledge 
_ would be available in ‘regard to the manner of life of an overwhelming majority 
of the world’s peoples. Our information about the aborigines of the « entire West. 
ern Hemisphere, for example, comprising peoples whose languages alone repre- 
i sent over 100 distinct lingustic stocks and whose culture types range from those 
of simple hunters to the elaborated and complex forms exhibited by the peoples. 
of Yucatan, Mexico and Peru, would be limited to the accounts of missionaries, 
explorers, traders and casual travelers. _ The same is true in respect to the native 
4 
populations of Africa, Oceania and a great d deal of Asia. ON > a a 
In our ‘habitual ethnocentrism it is too often that these aboriginal 
peoples and their coltares are just as intrinsically important in the total human 


picture as we are. From t the standpoint o of any genuine science 


ry 0 her with ‘the record 
a “of man’s development or on our planet” large . As a matter of 
fact, Barnes, like others who have essayed to write ‘world history” or 


Ww estern Civilization,” even he does use Paleolithic as a 
Pees ; The » wide gamut ‘of human communities studied, then, and the point of view 
arising from this fact, cultural anthropology among the socidl 
sciences. Its approach i essentially comparative and from this s standpoint the 
ie « of a people in the South Seas or Africa is of equal importance for an under- 
standing of the total range ot human behavior differences and human institutions, 
that of the inhabitants: of Middletown. Consequently some anthropologists 

have undertaken studies of communities of our own civilization as well as thos 
owdermaker, of Hume 


on the aboriginal peoples of the various continents. Many of these people | 
— 
— 
— 
— 
habitats can be ignored by systematic botany and zoology in paver of 
dy European species. Yet in a recently published 
would challenge, slips into the tradi- 
as one would c ge, sip 
Barnes, whose catholicity of interests no 
| 
| .—l @g 
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Relations (Y ale), for has: recently ‘studied a negro community in Mis- 
sissippi, after having spent a year with a negro people in Melanesia, and Dr. Paul | 
Radin has just completed a . study of the Italians of San Francisco after havi ing 
devoted most of his career to an investigation of different North American 
Indian communities. It is commonly thought, however, that all the peoples whom 
the anthropologist studies are unified by some general characteristics, col 
expressed by the catchword ‘ “primitive,” * which sharply distinguishes them from 
“ourselves, as well as other peoples of the so-called ‘ ‘higher” Civilizations, In 


other 
oples. 
tact 
ay be 7 

con 
terial 
ulture 

1 cus- 


sssible contrast with the latter, the subjects of the anthropologist a are supposed to speak 

orma- ‘primitive ” languages (whatever they may be), produce examples of “primitive” 
diate. art (the inspiration of some twentieth century artists of our own civilization), = 
rative, to entertain religious” belie fs (if they can be called religious), and 
-ments truth of the is, that the aboriginal peoples exhibit more diversity 

-called ‘than similarity in ‘their manner of life and often the “complexity rat ler rer than the 


‘simplicity of their languages, social customs and ideologies, is the most striking 
thing to be noted about them. Ww hile the : examples of Australian aboriginal art, 

that Doctor Davidson is going ‘show you, will doubt “correspond to the 
stereotype “primitive,” this style of art is no more like that of certain African i. ae 
repre: { or native American peoples than that of western civilization. | It cannot be view ed 

1 those 7 as typical of aboriginal or primitive peoples. in any generic sense. It is _ simply 
peoples : characteristically Australian. On the other hand, if Doc tor Davidson were to 


aries, describe the social organization and | complex n marital arrangements of certain” 
native Australian 1 peoples, ‘it “would require elaborate charts and diagrams and you 
BBB might leave this meeting with a headache. Simplicity in one aspect of culture 
yriginal joes not imply ‘simplicity in others. Simple and complex are terms more 


human “applied to this or that | culture » phenomena, rather than to cultures ; as a whole. 
science | a Psychological | criteria, 1 may add, have prov ed equally unsatisfactory when 
spective attempts have been. ‘made to define the characteristics of a “primitive 
<clusive MP or, by a battery of intelligence tests, to distinguish inferior and superior races. 
Elmer J What we do find among all peoples, of course, is a wide range of native abilities. 
e tradi: J But why we should « ever expect to discove er some intrinsic correlation between 
e whole J such anatomical traits as hair form, skin color, stature, etc., on the basis of oa 


erecord 7 racial types are classified, anda functional trait such as intelligence, is not clear to 
atter of me. | We certainly do not infer that our blue-e ~ey yed friends are more or less intelli- 


tory” or gent than our brown-eyed ones, or that shortness of stature forever debars one 
story of froma high 1Q. Besides, the dimensions of all the body parts form 
nvenient system of dependent variables. Certain head measurements, for instance, show 
of view Primitive, ‘in short, is one of those weasel words, only used by contemporary 


social anthropologists ts ina rather loose and | ill-defined sense. The attempts that are 
yoint made from time to time to Seriously define a a category of the Primitive, actually 
n under- represent of ‘the last gasps of the abortive. nineteenth y efforts 
titutions, -¢stablish a series of developmental culture levels, in some sort of evolutionary 
pologists scheme. this earlier Period, ‘not but ‘students 


as those 
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Human all inspired theory of evolution as developed in the biological 


SIGM. 4 XI 0 
"religious beliefs, art etc., | in a more or less uniform linear sy. 
ra cession for mankind as a whole, or even in a parallel series of stages < among | w idely 
rated peoples. _T he primitive peoples, according to this conception, were those 
on the lower stages of the series, even though they existed 2 as our contemporaries, 
Without going into all the reasons for the rejection of these theories—except to 
point out that no laws: of cultural “succession have ever been demonstrated and 
that no genuine historical evidence has ever been adduced in support of them— 
5 ae will suffice to be - dogmatic and assert that practically all such schemes have 


= a complete. collapse. It i is. therefore somewhat paradoxical that in con- 


= 


thi 


sta 
temporary Soviet Russia, a Marxian version of. pseudo- -evolutionary cul 


Mei _ development is are rehabilitated as the ‘ “theoretical” historical basis of com 
— (Ancient Societ 877) “embodying the most notorious exposition of the theory 


of ‘social and the most of the 
ineteenth c century, is alm ost as highly rever 


— of the most lines of on theories the: 


demonstration of the importance of diffusion in culture history. Ideas, customs, ful 

technologies, etc. , constantly spread one people to another. Outright Fc 
invention is a much less frequent phenomenon in human history than was once ; Rr 
_ supposed, however important | this process may have been i in certai tain ‘epochs, Few : 

if any peoples have persisted for “any length of time entirely cut off from 


other peoples, that contacts of different cultures have ‘been 


ae some * ‘aw’ ” of social ev olution or rac ial superiority. T hes some of the so-called 

‘primitive ‘peoples have failed to develop new “cultural forms. because they have 

s been cut off, or have been relatively is isolated from the centers of major cultural 


4 
a. ay innovation, rather than because of some -psychobic ological infer riority, or primitive 


ry of cultural diffusi ion, as might be expected, has been pushed to | 


extreme by some scholars. Thus Professors Elliot-Smith and Perry 
ce believe Egypt to have been | the center from which all the higher cultures of the: we 


Nev ertheless, the impor- 


wa 
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world—including those ‘of Middle America —spreac 
of diffusion as a process cannot be disputed. it is demonstale 


3 
not ‘widely ‘distri buted among. “American yore 
arthermore contacts among aboriginal peoples seem to have 
taken, place | over amazingly wide a areas. Diffusion, then, ‘rather than “evo tution, 
the key to many y developments i the human culture, 

historians, ar sf 
in the illumination of this ‘process as are anthropologists. ni 


= 


— 
bs 
— 
— 
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— | 
— 
excepted. Have European peoples een responsible for the ¢ OMesticalion oF THe ot 
— animals and plants they use today ? Did they invent metallurgy, the alphabet, | 
— 
— 


— 
NTHR 


riage, A contemporary aspect of the diffusion process is also of é concern | ‘to sociolo-_ 
"suc. gists, psychologists and administrators of native affairs, as ; well as to anthro- 
videly pologists. There are few native peoples at present who are not subjected to 
those Me the necessity of adapting themsely es in a greater or smaller degree to the cus 74 
“aries, toms of western civilization. Many” are in the midst of 
ept to 7 process which ‘is transforming their lives. From a scientific point of view, 

d and 2 this affords an opportunity to study at first hand how the assimilation of new 


hem— social customs, religious ideas, food habits, etc., actually takes place; an impor-— 

have tant historical process can be studied in operation. And from the | Practical 

standpoint—as in our Indian Burea au—the administrator wants” to know how 


far it is desirable to accelerate the process or slow it up. We may all agree that 
liquor consumption should not be encouraged on the part of the Indians. But 
what about the inculcation of the economic motivations peculiar our capitalist — 


iltural 


culture as compared with those fostered by native economic systems? And how 


theory 


of the : far should the complete destruction of native religious beliefs and customs et 
Lenin, encouraged ? In the past, of course, we have simply assumed that these latter — 
‘as the could be eliminated, root and branch, but the process has not been studied care- _ ea 


istoms, fully in Tespect t to the effects produced in the lives of the individuals concerned. — 


utright JE For obviously enough, psychic strains and stresses must be set. up through the 

s once conflict ¢ of new with the old. It is a paradox ina 

Few 

e been world over, all of whom have their “tative religions. — 

rention, indeed marvel as our ur effrontry in this regard. 


called 
have 
-ultural sible for one onslaught upon evolutionary theories, has succeeded in demon- 
imitive strating that monotheistic beliefs, instead of being the flowering of a long — ya 

of evolution — in religious ideology, are typical of many aboriginal 
shed to me \lthough by no means adhering to all the tenets of this. ‘school of anthropology, — 

| Perry m Professor Speck and myself have found that several groups of Algonkian peoples 
sof the we have studied in recent ears, entertain such native | beliefs. 
impor e 
nstrable omiaie now afforded to tlie the comparative « data accumulated as a a frame 

m of reference for a more profound and detailed understanding of the — 


ans not 
n of the a of human behavior and human relations. While we will never have complete 

cata on all the varieties of human culture that have existed since the human 


zero ace began, | the samples available today are more re adequate than ever before and 

s | have #3 fresh information is still to be collected in vari 

ythology ‘intensive investigations of human behavior, within the framework of the tradi- 
peoples. tions of western civilization, have somewhat blinded us to the control data offered 
metimes 


by. ‘the amazingly different patterns of social behavior exhibited by human 
groups, when viewed in wider temporal and spatial horizons. These differences 

are all the more striking i in view of the phy logenetic wi unity of man and even the 


specific identity ¢ of race —for their r differences ar are insig- 
nificant taxonomically. 


volution, 
inguists, 
oncerned 
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implications he dis ing human from various points 
Modern anthropology has stressed the point that this variability in humay 
behavior i is due to the fact that it is characterized by the quantitative dominance 7 
of acquired behavior patterns, in contrast with the more inherently determine 

se and consequently less plastic behavior, of the infra- human “organisms 
“Transmitted from generation to generation i in the form of folkways s, ‘mores, cus . 
toms, beliefs and technics, these acquired forms of behavior comprise the c'- . 
tural, as opposed to the organic heritage « of human beings. » F or the modal or 5 
Bere forms of these ¢ traditional ideas and action systems which characterize - 

roups, the anthropologist has adopted the generic term—cultura| | 

‘mm—an abstraction us useful in 1 dealing objectively with the predominant forms ¥ 

of group behavior shared by a series of human individuals. — In our society, for : 


_ example, every seventh day of a conventional division of time, called a week, | 
‘large numbers of individuals dressed in clothes not. ‘usually the other six 
A A days of the week, leave their houses and walk or ride to certain buildings where 3 

ee sit or sometimes kneel for a certain period of time. This i is not ot organically 7 
"determined behavior ior intrinsically "native to our r species. | Other members fi 
never behave this way during the entire course of their lives. fat But through the - 
accident of birth and biography large numbers of our population act in this wy. a 
Iti is a part of the religious culture | pattern of our st society to w hich these individuals a 
are conditioned. In other human societies, religious culture — 


oe different pes” of behavior prevail. 
“diverse religious patterns are, to say nothing of other aspects of culture W 
tai 
considered in connection with the fundamental organic unity of man, this 
of human behavior patterns as a whole is a phenomena unique among living 5 x 
* things. Thus it is man’ s culture that m makes him human, in a behavioristic sense, 
rather than his. ‘organic make-t -up, as as such. “Human nature,” therefore, must be 
viewed as a variable, rather than as something constant. What is constant s_ 7 * 


man’ ’s particular variety ofa phylogenetically d derived ‘Primate: equipment. There 
= nothing even specifically human, e.g., in the sexual impulse ; as Dr. G. S. Mille’ ti 
has shown, human sex behavior fits the generic moras pattern. But the 7 
characterization is incomplete if we leave it at that. What we fail to include : sit 


2) 
; are the important differences in ‘the culture patterns of mankind that canalize ho 
: sex behavior and give the sex act totally distinct meanings. Incest prohibitions be 
= 


etc. ‘Yet all these same ‘act biologically The sig 
ificance: and meaning of the sexual act in different Societies, therefore isa 
‘function of the culture patterns of that society, not of man’s ; primate nature. - . 
Gy Man's behavior then is ev erywhere canalized, restricted and defined by cur i 
— procedures that an are imposed upon each new generation of human 
individuals in ac with the demands of different culture patterns. ct 


ngui rms. Beliefs offer 
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interpretations of he mene meaning of phy of. 


“outer Ww and support a reification: of mythological beings.  Inter- personal 


DOINtS 


one relations are guided by the traditional forms of the social and economic order. sa 
ene Even perception itself, and mental imagery, are not free from the influence of 
mined culture patterns, 1 ‘nor are gestures, the expression of emotion and the motivations 


nisms, of the individual. Character formation and personality are also moulded in. ere 
S, Cus- of the culture patterns predominant in different Ko = 


cul- 


dal or 


e hus the values stressed i in one society may be antithetical to those favored i in 
another, but we have r no absolute standard of reference. by which to judge their 


cterize . intrinsic worth. In each case, they are a function of specific culture patterns. 
ultural Values themselves thus bec ome a ‘matter open objective investigation and to 


the student of the future, the predominant values of our capitalistic cultur 
7 prove just as curious as those of ‘Some of the aboriginal peoples do to us. ee.’ . 
Since the. so-called | primitive peoples exhibit cultural patterns that diverge so. 
markedly from our own, the contrast perspective afforded by the study of them | 
ultimately be. taken into account by many, if not all of the anthropological 
7 sciences. Tf we are ever to establish a solid foundation for v alid generalizations 
; p in the these disciplines, observations made solely upon individuals habituated to the 
culture patterns of w yestern civilization must be by observations on 
groups with other traditional patterns, 
& Many important questions arise as soon as we ae this; qu 
lenge common "assumptions implicitly or cplicitly mad ve 
z : peoples, e.g., do not wage wars, or even have a term for war. Is man then se 
“naturally” pacific and are aggressive impulses encouraged and abetted by cer- 
tain types of culture patterns and not by others? Are women more ‘ ‘naturally” Bc 
Zee masochistic than men? Popular opinion as well as the psychoanalysts would = de 
mee encourage us to | believe so, and yet - recently Dr. ‘Karen Horney* has challenged — 


this view by pointing out the | ‘influence of different culture patterns “upon a 


ty, for 
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her six 
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viduals 
manding 
<tremely 
When 


tic sense, 


must be | fe conditioning of feminine behavior and the attitude towards women in different — 
human societies. Dr. Margaret: Mead has also. shown* how in certain New 

t. There Guinea tribes what we have assumed to sex-linked | traits of temperament 

e Miller" ee and personality are either reversed as in the case of the Tchambuli, “with the 
But the ‘woman the dom inant, impersonal, managing partner, th man the less respon- 
a ince sible and the emotionally dependent person,” or where, as among the . Arapesh, 
canalize both men and women display a | personality that “out of our historically limited : 
omg B preoccupatio: s, we W would call maternal in its parental aspects, and feminine in 
jons mate ® its sexual aspects, while in contrast to both 1 of these peoples in pierre New H 
Guinea tribe—the Mundugumor—both and women were “developed 
ot $0 ruthless, aggressive, positively sexed indiv iduals, with maternal -cherishing 
Tes | aspects of personality at a minimum.” Both sexes, according to Doctor Mead, _ 
Poe “approximated to a personality t ty pe th that we in our culture w ould find only in an 
ed by cus once the comparative data of social anth ology are considered. “In how far 
of a are such categories culturally determined ?” asks Dr. Ruth Benedict, in a recen 

is. Ver article, ‘ ‘Anthropology and the Abnormal,” "5 in how far can we with assur- 


how far can we regard inability to. function 


pice regard them a as absolute 


sliefs offer 
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QUARTERLY 

pane how far is it mecessary to ren 

‘tins as a function of the culture 
ae a As a matter of fact, one of the most atin : facts that emerge from a study 
of widely varying cultures is the ease with which our abnormals function js 
ther cultures. It does not kind of we choose for 
indicate extreme instability, or those which are ‘More 


“ 


= — iain hesndianeniity, etc., have over and over again | been w woven 
into the approved personality patterns of various human cultures.“ Many of 
“pe a our culturally discarded traits are selected for elaboration in different societies. 

. (W e must not) identify our local normalities with the universal s sanities,” 
ie Bae Thus as Professor Sapir has pointed out,® “ “cultural anthropology . . . . ha 
any ‘ the healthiest of all scepticisms about the validity of the concept ‘normal behavior, 

It cannot deny the useful tyranny of the ‘normal i in a given society but it believes 
a the external form of normal adjustment to be an exceedingly elastic thing... 
if It is valuable because ‘it is constantly rediscovering the normal. 4 F ‘or the psy- 

-chiatrist and for ‘the student of personality in general this is of the greatest impor: | 
_ tance, for personalities are not conditioned by a generalized process of adjustmet 
to ‘the normal’ but by the necessity of adjusting to the greatest possible variety 


of idea and action patterns according to the accidents of birth and biography.” 
a Comparative cultural data from other societies than our own are also relevant 


ry — the rdle that non- organic fac tors play in the etiology of certain classes of 
4 mental disorder. The psychic stresses set up by the limitations imposed upon the 
a instinctual drives. by o one set of cultural factors in a given society are not pre- 
y nized types of psychopathological disorders found in western civilization are not 


cisely like those set up in 1 some other society. Moreov er, all the clinically 
F found in a all aboriginal societies. . But in certain n of the latter, psychoses that | 

typical forms, sometimes appear. Consequently there appear to be dif- 

_ ferential factors involved—irrespective of race, climate or constitutional type—_ 7 
ai that apparently are connected with Variations i in culture patterns. WA new angie 
of attack on old problems can can be envisaged from this point of view by the utiliza 
tion of some of the data of cultural anthropology. — - But investigations in the field 
are primarily needed. have discussed some of the preliminary 


ame in two recent papers— ‘Culture and Mental Disorder” and 
+0 


A changing: attitude towards the determining factors ‘in peychology ot 


ae of adolescence, this period was supposed — to have special and peculiar 

characteristics dramatically developing at ‘the moment o of Puberty. Sub- 

sequent investigations have tended to show that this clear- cut division “4 

— from ‘the earlier and later periods is probably not justified; 2 
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: in their dev elopment than Qe changes which come during, let us say, the 
period from 2 to: 4 or 8 to 10. . Some special Studies of religion, » and 
negativism, have . shown n that even such clear-cut characteristics of adoles- 
cence as we can now admit to exist are not completely dependent by any 
means on { the mere effect of maturation. On the contrary, environmental 


Beescany of the sort which result from | gross epee or social dif 


tensions invetued in the new sex of this period are in 
ith, if not the result of, the particular emoti _ and tt thou ht 
part tie tied up W pa articular emotic ght 


patterns which our civilization imposes upon our young, : 

Miss Mead?® reached this conclusion, I may add, as a result of her ane 


tions of Samoan girls. She found that they lacked the typical psychological syn- 


These ¢ examples are sufficient, I think, to indicate how radically ‘some of our 
assumptions about “human nature” and human behavior and its determinants may 
have ¢ to be revised in the light of observ ation made in other: _ Societies. ¥ When 
even. more | precise inv vestigations are ‘undertaken, ‘than any now now av available, in 1 order A oe 
to determine the actual processes by which the character and personality of 


human is moulded by div verse and what factors” are 


of reference, even more data undoubtedly will be 
4 By substituting a genuine human perspective for the more narrowly circum- 
scribed outlook that implicitly identifies human behavior with the characteristic - 
behavior of man in contemporary wentern civilization, the anthropological sciences — 
may some day achieve a genuine synthesis. it is . hoped that the information 


§ irome of adolescence once assumed to be generic for all human beings. = ae 


being collected by social anthropologists on the cultures of the so-called primitive — es 


peoples, may contribute materially to this end. 
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